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SECTI ON 15802N

FI RE APPARATUS VEHI CLE EXHAUST REMOVAL SYSTEM
03/ 00
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NOTE: This sanple specification is for fire

appar atus vehi cl e exhaust renoval system ( FAVERS)
provided to collect the exhaust em ssions fromfire
and rescue apparatus engi nes operating within their
fire station bays. The FAVERS reduces the exposure
of personnel to hazardous di esel engi ne exhaust
products of conbustion.

NOTE: Suggestions for inprovenment of this
specification will be wel conmed using the Navy
"Change Request Forns" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"Forns/ Docunment s" directory or DD Form 1426.
Suggestions should be forwarded to:
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Commander

Naval Facilities Engi neeri ng Comand

Engi neering Innovation and Criteria Ofice, Code ElICO
1510 G | bert Street

Nor f ol k, VA 23511-2699

Emai | : Lant Di v@f dl ant. navfac. navy. mi |
Use of el ectronic comunication is encouraged.

Brackets are used in the text to indicate designer
choi ces or locations where text nmust be supplied by
t he desi gner.
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. The designer shall include information on the
drawi ngs describing the as-built conditions of the
existing facility. Indicate what areas are used

presently and cannot be used for the new fire
appar atus vehicl e exhaust renoval system ( FAVERS)
equi prent . .

2. The designer shall include information on the

drawi ngs describing the vehicles to be exhausted.

I nclude information on vehicle type (ladder, rescue,
brush, etc), make and nodel, engine displacenent,

fuel type, vehicle length, tail pipe configuration
(i.e. passenger side horizontal, passenger type

vertical, etc).

3. Arrangenent plan and details for design/builder
| ocation of fans, ducts, and accessories. Indicate
on the drawi ngs the location of the air conpressor
that is required for the pneumatic grabber nozzle
al ternative.

4. Equi prent Foundations and supports avail able for
fire apparatus vehicle exhaust renoval system
( FAVERS) equi prent .

5. Structural supports for ducts where required.

6. The design of industrial ventilation systens and
the editing of this section should be performed by
pr of essi onal engi neers or industrial hygienists with
a sound know edge of industrial ventilation. Design
shoul d conformto the ACA H 2092 and t he ASHRAE 1999
HVAC Appl i cati ons Handbook
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PART 1 GENERAL

1.1 REFERENCES
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1.

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN CONFERENCE OF GOVERNMENTAL | NDUSTRI AL HYG ENI STS (ACA H)

ACG H 2092 (1998) Industrial Ventilation, A Manual of
Recommended Practice

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON ( Al SC)

Al SC S335 (1989) Structural Steel Buildings
Al l owabl e Stress Design and Pl astic Design

Al R MOVEMENT AND CONTROL ASSOCI ATION, | NC. ( AMCA)

AMCA 211 (1987) Certified Ratings Programfor Air
Movi ng Devi ces

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS, | NC. ( ASHRAE)

ASHRAE HVAC AH (1999) HVAC Applications Handbook
AVERI CAN VWELDI NG SOCI ETY, INC. (AWS)

ANSI / AWS 749. 1 (1994) Safety in Welding, Cutting and
Al lied Processes

NATI ONAL FI RE PROTECTI ON ASSCC!I ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code

2 SUBM TTALS
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NOTE: Where a "G' in asterisk tokens follows a
submittal item it indicates Governnent approval for
that item Add "G' in asterisk tokens follow ng any
added or existing submttal itens deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itenms not designated with a "G' will be
approved by the QC organizati on.
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Subnmit the following in accordance with Section 01330, "Subnittal
Procedures."

SD- 02 Shop Drawi ngs
FAVERS desi gn draw ngs; G
SD- 03 Product Data
Fire apparatus vehicle exhaust renoval system (FAVERS); G

SD-06 Test Reports
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FAVERS Field Test Report; G

SD-07 Certificates

Manufacturer's letter of installer acceptability; G

FAVERS Field Test Plan; G

SD-10 Operation and Mai ntenance Data

Fi re apparatus vehicle exhaust renoval system (FAVERS), Data
Package 3

Submit operation and mai ntenance data in accordance with Section
01781N, "Operation and Mai ntenance Data."

FAVERS REQUI RED SEQUENCE OF OPERATI ON

a.

Vehicle returns to the fire station and proceeds to back in or
drive through the apparatus bay.

Wth vehicle at the door threshold, [for horizontal exhaust
tail pi pes, the flexible exhausting hose w th exhaust capturing
nozzle is attached nmanually onto the tail pi pe of the vehicle].

[ For vertical exhaust stacks, the stack end is envel oped by the
over head-rail - nount ed extensi bl e hose adapter box or by the
suction rail]. The exhaust fan shall then automatically and

i nst ant aneously energi ze.

Vehicle can then nove to its designated parking position within
t he apparatus bay.

Whenever the engine of the vehicle starts and runs, the FAVERS
exhaust fan shall automatically start and run

Upon di spatch of the vehicle, and the vehicle exits the fire
station, [for the horizontal exhaust tail pipes, the flexible
exhausting hose, nounted to the overhead rail, travels with the
vehicle to a predeterm ned spot where the hose and hose nozzle is
automatically released fromvehicle tail pipe and is pulled up and
out of the way regardl ess of vehicle speed][and][for the vertica
exhaust stacks, the stack end exits the adapter box or suction
rail].

FAVERS shal |l automatically be de-energized by an adjustable
electronic tinmer after signal is received that vehicle engine has
stopped running or after the vehicle has been dispatched, left the
fire station, and FAVERS has been di sconnect ed.

| NDUSTRY STANDARDS RECOMVENDATI ONS

The recomendations in the references specified in this section, such as
ACA H 2092, shall be considered nmandatory requirenments. Substitute the

"shall" for "should" in these manual s.

RELATED REQUI REMENTS

Section 15050N, "Basic Mechanical Materials and Methods" applies to this
section as nodified and suppl enented by this section.
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6  SAFETY PRECAUTI ONS
6.1 Vel di ng

Conformto ANSI/AWS Z49.1 for safety in welding and cutting.

PART 2 PRODUCTS

2.

2.
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NOTE: There are two types of exhaust outlets to be
serviced by these systens. The nobst conmon type is
the horizontal exhaust tail pipe, and the other type
is the vertical upward di scharge exhaust stack

The FAVERS vendor - st ated advant ages of vertica
exhaust stacks are that they keep the exhaust funes
away fromthe fire fighters at all tines, on the
fire field as well as during mai ntenance and
testing; that they reduce the possibility of choking
of f the engi ne when fording streans or working in

fl ooded conditions; and that they reduce the
possibility of igniting pools of hydrocarbons that
may exi st on the fire ground.

Possi bl e di sadvant ages are that the existing exhaust
stacks may have to be nodified on all the fire
apparatus; that the vertical stacks may al so
obstruct access to apparatus and equi pnent; and that
nodi fications nmay void the apparatus or engi ne

manuf acturer's warranty.

The decision to specify systens for vertica

di scharge stacks nust be coordinated with and
accepted by the Fire Departnent personnel and the
Publ i c Works Mai ntenance personnel prior to design.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

1 FAVERS DESI GV BUI LD CRI TERI A
1.1 Unitary System

Provide a fire apparatus vehicle exhaust renoval system (FAVERS) design for
each [indicated][or specified] vehicle for Contracting O ficer approval;
and build the approved FAVERS design conmplete and ready for service. This
design shall be conpatible with the existing fire station operations and
shal | not unacceptably interfere the these operations.

Thi s design shall be furnished by FAVERS manufacturer, or by his authorized
desi gner, and shall be devel oped by engi neering the group of interrelated
component s whi ch have been coordi nated and conbi ned by a FAVERS
manufacturer into a unitary system This systemshall be indicated in the
FAVERS manufacturer's current printed product catalog as a unitary FAVERS
system

1.2 Definition - FAVERS Manuf acturer

The term "FAVERS manufacturer” is defined as the designer, basic materials
acquirer for, machiner of, and assenbler of the najor FAVERS conponent;
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nanel y, the exhaust pipe outlet capture device or the stack outlet capture
devi ce.

. 1.3 Definition - Printed Product Catal og

The term "FAVERS nanufacturer's printed product catal og" as specified in
this section is defined as the FAVERS manufacturer's published product data
sheets. These data sheets shall have been published or copyrighted prior
to the issue date of this solicitation and shall have a docunent
identification nunber or bulletin nunber

.1.4 FAVERS Designer's Use of Contract Draw ngs and Specifications

The desi gn and design data indicated on the Governnent origi nated contract
drawi ngs are the nini mum baseline drawi ng requirements to be used by the
FAVERS desi gner to devel op the FAVERS desi gn.

The FAVERS desi gner shall add to, supplenent, and build upon these draw ngs
to fully conply with this specification section. The FAVERS desi gn and
design data on the contract draw ngs shall not be changed unl ess approved
in witing by the Contracting Oficer.

For exanple, the FAVERS designer is responsible for the design of vertica
hangers, supports, and di agonal bracing for the FAVERS equi pnent, including
gui de tracks. The only source of structural support avail able for FAVERS
manuf acturer's hangers, supports, and bracing shall be the fire station's
structural systens indicated on the Government originated contract draw ngs.

Specified hereinafter are the basic interrelated conponents from which the
FAVERS shal | be designed and built. Not all of the conponents specified
bel ow are required in the design/build of each FAVERS. The specifications
include the basic interrel ated conponents needed to ensure severa

manuf acturers are able to furnish a conpl ete FAVERS design/build fromtheir
standard product line as specified above in the paragraph "Unitary Systent.

If a manufacturer's conponent is proposed in the submtted FAVERS design
which is not listed in the paragraph "FAVERS Conponents" bel ow, but
provi des the sane function as a listed conponent, the proposal shall

a. Conply with the design/build criteria requirenents above in the
paragraph "Unitary Systent and;

b. The proposal shall be subnmitted for approval by the Contracting
O ficer as equivalent to the conponent listed in the paragraph
"FAVERS Components" bel ow. This equival ency anal ysis includes
eval uation of elenents such as functionality, quality of
materials, and durability.

.1.5 El ectrical Design

Comply with NFPA 70.

.1.6 Duct wor k Desi gn

Ductwork comply with ACA H 2092and ASHRAE HVAC AH for an industria

ventil ation system of positive or negative pressure of 8 inches WG 1.99

kPa static pressure; including the additions and nodifications specified in
this section.
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Fl exi bl e ductwork is not acceptable.

Provide an explosion relief vent in air-tight ductwork runs to preclude
expl osive ignition of accumrul ated unburned fuel vapors.

[2.1.7 Pr e- Desi gn Meeti ng

Prior to comrencenent of the FAVERS design, the Contractor, and his
approved FAVERS design team shall meet with the Navy at [the ROCC s
Ofice][ ] to show the FAVERS User a video of a simlar systeminstalled
and in use elsewhere. At this neeting the User can discuss design issues
that may result fromthe video show ng.

Alternatively, with the agreenent of the Contractor and the Contracting
Oficer, this meeting may be included in the activities of the Partnering
session required by the [IFB][RFP] docunent or held i mediately follow ng
the Partnering session.

12.1.8 FAVERS Desi gn Dr awi ngs

Provi de design drawi ngs; the quality of the design draw ngs shall be
equi valent to that of the Governnent-originated contract draw ngs.

a. Plan view of the overall FAVERS | ayout

b. Exhausted vehicles' |ocations

c. Actual location and length of guide rails

d. System conponent |ocations and nounting detail s[,including seisnic
desi gn]

e. Fan locations, duct runs and sizes

f. Structural nodifications to the facility to support the FAVERS

[,including seisnic design]
2.2 FAVERS BASI C COVPONENTS

In addition to the two types of exhaust outlets, horizontal and vertical,
there are two types of FAVERS collection neans specified: the extensible
hose type and the straight rail type. Horizontal exhaust stack systens
utilize the sliding balancer track type (SBTTH) and the straight rail type
(SRTH). Vertical exhaust stack systens utilize the sliding hose adapter
type (SHAV) and the straight rail type (SRTV). These FAVERS type acronymns
will be used in the conponent specifications bel ow when a conponent applies
to only one type of FAVERS

2.2.1 Quide Track (Rail)
2.2.1.1 Sliding Bal ancer Track Type - Horizontal (SBTTH)

One pi ece continuous extruded track in mninmmlengths of 20 feet 6.1 neters;
al um num al | oy.

2.2.1.2 Sliding Hose Adapter Type - Vertical (SHAV)

One- pi ece continuous extruded track in mninmmlengths of 3.0 neters 10 feet;
al um num al | oy.

2.2.1.3 Straight Rail Type - Horizontal (SRTH)

a. One piece continuous extruded track in mninmumlengths of 8 feet
2.4 neters, alum numalloy, bottomof rail equipped with EPDM
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2.

2. 1.

. 2.2

. 2.3

2.4

a.

rubber sealing lips which extend along the rail continuously from
end to end; seals shall be air tight upon negative pressure in the
exhausting ductwork but at same tinme allow bal ancer trolley to
travel easily; heavy gauge pol yner plastic cover shall seal ends
of rails.

Length: Overall length of tracks for drive-through-bays shal
extend the length of the bay, to within one foot 300 mm of front
and rear doors; overall length of tracks for back-in-bays shal
extend fromfront door to vehicle's rear nobst exhaust pipe.

Hoods: alumi numcollection hoods to transition between guide
tracks and exhausting ductwork.

Straight Rail Type - Vertical (SRTV)

One pi ece continuous extruded track in mninumlengths of 2.4
meters 8 feet, alunmi numalloy, bottomof rail equipped with EPDM
rubber sealing lips which extend along the rail continuously from
end to end; seals shall be air tight upon negative pressure in the
exhausting ductwork but at sanme tinme allow vertical exhaust stack
end to travel easily; heavy gauge polyner plastic cover shall sea
ends of rails.

Length: Overall length of tracks for drive-through-bays shal
extend the length of the bay, to within 300 mm one foot of front
and rear doors; overall length of tracks for back-in-bays shal
extend fromfront door to vehicle's rear nbst exhaust pipe

posi tion.

Hoods: alumi num collection hoods to transition between guide
tracks and exhausting ductworKk.

FAVERS Manufacturer's Quide Track Supports and Bracing

Factory el ectro-plated gal vani zed finish; structural supports
designs shall conmply Al SC S335.

Bal ancer Assenbly

Supports vertical hose and nozzl e assenbly by addi ng or rel easing
tensi on; suspends vertical hose and nozzle assenbly off the floor
in a stowed position; open drumfor tension cord with spring

| oaded reverse action and centrifugal brake; tension shall be

adj ust abl e.

Trol l ey Assenbly

SBTTH: Bal ancer Trolley - welded and hardened steel plate body,
m ni mum of 6 mm 0. 25 inch thick; with mninmmof six steel bal
bearing troll ey suspension wheels.

SRTH. Suction Bal ancer Trolley - Cast al um num body, ninimum of
eight nylon trolley suspension wheels; trolley travel nay all ow an
i nsignificant anpunt of ambient air into the exhaust system

t hrough the rubber seals on the guide tracks, however, exhaust
system shall not pernit vehicle exhaust to | eak out of guide
tracks through seals.
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2.

2.

2.

2.

5

SHAV: Sliding Hose Adapter - Steel or alum num adapter body,
mount ed on mini num of eight trolley wheels, guide rails to engage
the vertical stack and to trap the stack within the adapter unti
fire apparatus |l eaves the station, and an extensible hose
supported by trolley wheels running in the same track as the
adapt er body.

Trol Il ey Stops

SBTT: Stops travel of entire hose and nozzl e assenbly; stopping
action shall be spring, or rubber, or pneumatically cushioned

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: There are two types of exhaust collecting
nozzl e systens, aspirating and non-aspirating.

The aspirating systens i nduce anbi ent tenperature
air to flowinto the nozzle, which nixes with the
exhaust, cools it to protect the hose from high
tenperatures, and requires the hoses, fans and
makeup air systems to handle | arger quantities of
fl ow.

The non-aspirating systens do not allow anbient air
to mi x and cool the exhaust. Their hoses nust

wi t hst and hi gher tenperatures, but the hoses,
exhaust fans, and makeup air units nmay be snaller
since they do not need to handl e the cooling makeup
air flowin addition to the conbustion air that is
requi red by the engine.

Pneurmati c Grabber Nozzles are an exanple of a
non-aspirating type. Electromagnetic nozzles are an
exanpl e of an aspirating type.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

2

2.

.6

7

Hori zontal Suction Hose

M ni mum 100 mMmm 4.0 inches in dianmeter for non-aspirating nozzl es,
or 125 mMm 5.0 inches in dianeter for aspirating nozzles; at |east
ten percent |onger than the length of the FAVERS track; fabric
covered with fire-resistant chloro-sul fonated pol yet hyl ene, or
approved equival ent.

Provi de mi ni mum wor ki ng tenperature rating of 171 degrees C 340
degrees F, intermttent tenperature rating of 188 degrees C 370
degrees F, for aspirating nozzle systens.

Provi de mi ni num working tenperature rating of 204 degrees C 400
degrees F, intermttent tenperature rating of 260 degrees C 500
degrees F, for non-aspirating nozzle systens.

Hose helix shall be gal vani zed steel or alunm num Hose
conpression ratio shall be not less than 6 to 1

Hose supports for hose support trolleys: Located on hose every 13
i nches 325 nm mi ni mum

Upper Vertical Suction Hose
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a. Mnimum 100 mMm 4.0 inches in dianeter for non-aspirating nozzle
types and minimum 125 mm 5.0 inches in dianeter for aspirating
nozzle types, at least 4.0 neters 13.0 feet in length, sane
material as the horizontal suction hose.

2.2.8 Lower Vertical Suction Hose

a. Mnimum 100 mMm 4.0 inches in dianeter for non-aspirating nozzle
types and mininum 125 nm 5.0 inches in dianeter for aspirating
nozzle types, at least 1.8 neters 6.0 feet in |length, sane
material as the horizontal suction hose.

2.2.9 Grabber Pneumatic Nozzle - Non-aspirating Type

a. Shall provide a virtually air tight seal around exhaust pipe when
connected; seal shall not allow vehicle exhaust gas | eakage at
exhaust air flows of up to 25.4 neters per second 100 feet per
second or at exhaust gas volumes in excess of 230 liters per second

500 cubic feet per mnute.

b. Automatic: Automatically adjusts its orifice to capture and sea
vehi cl e exhaust pipes fromone inch 25 mmouter dianmeter to 6 inch
150 nm out er di anmeter.

C. Nozzl e Grab: Nozzle grabbing pressure shall not exceed 15 ps
100 kPa

d. Construction: High tenperature synthetic rubber vul canized to a
hi gh tenperature synthetic fabric.

e. Pneurmatic tubing: Teflon 3 mm 0.125 inches in dianmeter mninum
tubing suitable to exposure to 260 degrees C 500 degrees F exhaust.

f. Ar Conpressor: Provide an air conpressor, ASME-stanped air
receiver, filter-dryer, regulator, and pressure gauge to operate
the pneumatic nozzle and rel ease system Conpressed air system
shal |l be furnished by the manufacturer of the pneumatic grabber
nozzl e.

2.2.10 El ectromagnet (EMI) Nozzl e Assenbly - Aspirating Type

a. Extraction Nozzle: |Inlet boot shall be EPDM rubber bonded to a
heavy gauge steel conical reducer; Internally mounted | eaf spring
affixed to nozzle to facilitate installation of nozzle on vehicle
exhaust pi pe.

b. EMI assenbly shall keep entire hose assenblies and nozzle (at the
vehi cl e exhaust pipe) attached to the vehicle while in the
facility, whether at rest or as it noves to the point of exit from
the facility.

c. Assenbly includes an el ectromagnet di sc assenbly, fornmed rubber
collar protecting EMI assenbly, a nmanual override switch and an
anchor plate.

d. Steel sleeve: 6 inch 150 nm ni ni mum gal vani zed steel; nounting

poi nt of el ectromagnet assenbly; junction of upper vertical hose
and | ower hose
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e. Anchor Plate: CQuter circular holder, cadm um plated steel disc,
m ni mum of two nounting holes for nounting to vehicle

f. Manual override switch: Munted externally and easily accessible
for manual ly de-energizing the el ectromagnet, allow ng the hose
and the nozzle assenbly to cone away unrestrai ned fromthe vehicle
when in the parked position within the facility; normally closed,
single pole, single throw, spring-loaded, nomentary ON with a
rocki ng actuator, surrounded and nounted in a closed cell neoprene
j acket .

2.2.11 Aut o- Di sconnect Switch

a. SBTT: Mounted to bal ancer's bracket; 24 volt microswtch,
factory pre-wired to energi ze and de-energi ze the el ectromagnet
when it passes the strike plate point.

2.2.12 Exhaust Fans

a. Sized to deliver mninmof 500 CFM 240 liters per second at each
hose drop; housing shall be 18 gauge mi ni num high grade steel with
joints continuously wel ded; inpeller of heavy gauge high strength
steel; AMCA Class ||l wel ded wheel construction; statically and
dynani cal | y bal anced; constructed and performance rated in
accordance with AMCA 211; direct drive nmotor with maxi num
vi bration displacement of 1.5 mls 0.0038 nm di spl acenent at 3500
RPM

b. Fan notor: TEFC, 3 phase, continuous duty rated, externally
nmount ed and outside of the air stream

c. Provide vibration isolating mounts for exhaust fan and notor

2.2.13 Duct wor k

Conply with ACA H 2092 for an industrial ventilation systemof positive and
negative pressure of 8 inches WG 1.99 kPa static pressure; including the
additions and nodifications specified in this section.

a. @Galvanized steel, round spiral type; branches shall stub into
mai ns at mai n duct expansion points, in the direction of airflow,
at an angle of not nore than 30 degrees with the centerline of the
mai n duct .

b. Reducers: M ninmum of one inch 25 mm graduating reduction in
di ameter for each 8 inch 200 mmin | ength.

c. Elbows: Up to 12 inches 300 mnmin dianmeter shall have a m nimum
center radius of not less than 1.5 tines the el bow di aneter; above
12 inches 300 mmin dianeter shall have a m ni rum center radius of
not less than 2.5 tines the el bow di aneter.

d. Al fittings: Continuously welded construction; galvanize after
wel di ng.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Indicate or specify how and where the
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ductwork is to termnate at the exterior of the
facility. Exhaust outlet shall term nate at a

| ocation and height that will ensure the exhaust air
will not re-enter the facility. CQutlet shall neet
ACI d H 2092.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

e. Exterior ductwork shall term nate [above the roof line ][as
indicated] [ __ ] and with a double wall exhaust stack on
di scharge side of the exhaust fan. Provide piping thinble for
stack at roof penetration

f. Sound Attenuation: Provide exterior type silencer on discharge
si de of the exhaust fan. FAVERS noi se |evel shall be bel ow 64 dbA
at any point inside or outside the facility.

g. Flexible Duct Connectors: Provide a nininmmof design pressure
rated plus 124 Pa (gage)0.5 inch WG static pressure airtight
fl exi bl e duct connectors at duct connections to each exhaust fan
and ventilating fan. Support connectors at each end with neta
angl e frane bands, securely bolt in place. Provide not |ess than
0.60 L 20 ounce gl ass fabric duct connectors coated on both sides
wi t h neoprene.

2.2.14 El ectri cal Conponents
Furni sh notors, controllers, disconnects and contactors with their
respective pieces of equipnent. Mtors, controllers, disconnects and
contactors shall conformto and have el ectrical connections provided under
Section 16402N, "Interior Distribution Systenml, except as specified
otherwise in this section.

Furni sh internal wiring for conponents of packaged equi pment as an integra
part of the equi pnent. Extended voltage range notors will not be permtted.

Control l ers and contactors shall have a maxi mum of 24 volt contro
circuits, and shall have auxiliary contacts for use with the controls
f ur ni shed.
When notors and equi pnent furni shed are | arger than sizes indicated, the
cost of additional electrical service and related work shall be included
under the section that specifies that notor or equi pnment. Power wiring and
conduit for field installed equi prent shall be provided under and conform
to the requirenments of Section 16402N, "Interior Distribution System"
Additionally, electrical conponents shall neet the follow ng requirenents:
a. Fan starter and control consol e enclosures.
b. Mdtor starters and all terninals rated for 600 volts.

c. Overload relays shall be an adjustable type with auto/ manual reset.

d. Control transforner shall be nulti-tap prinary and 24 volt
secondary.

e. Tinme relays shall be solid state construction

2.2.15 Controls
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NOTE: |Indicate |ocation of a manual override
control in each bay

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

Provi de individual bay nmanual control to override the automatic controls,
[open the bay exhaust damper,] and start and stop the exhaust fan.

Provide automatic control to start the exhaust fan [prior to] [upon] engine
start in any bay served by the fan. ["Prior to engine start" operation may
be initiated by radio or electrical signal.] ["Upon engine start"

operation may be initiated by electrical or engine exhaust pressure signal.]

Provide tiner to maintain exhaust fan operation for an adjustable tine
period after |atest apparatus exit or engine shutdown. Tine adjustnent
shall be not less than zero to 10 m nutes.

[ Provide individual bay nmotorized exhaust danpers, opened by engine start
in respective bay, and maintai ned open until time out of tiner.]

.3 I NSTRUCTI ONS TO GOVERNMENT PERSONNEL

Provide instructions for vehicle exhaust renoval systenms. Furnish the
servi ces of conpetent instructors fromthe FAVERS nmanufacturer to give ful
instruction to the designated Governnent personnel in the operation and
mai nt enance of the FAVERS system for two 8 hour work days m ni num
Instruction shall be given during a work week selected by the Contracting
Oficer after the equi pment or system has been accepted and turned over to
the CGovernment for regular operation. Additional requirenents are
specified in Section 15050N, "Basic Mechanical Mterials and Met hods".

PART 3 EXECUTI ON

3.

3.

3.

1 | NSTALLATI ON
1.1 I nstal |l ati on Wor kmanshi p

The FAVERS shall be installed by the system manufacturer, or his certified
installation organi zation. Contractor shall submt a manufacturer's letter
of installer acceptability fromthe FAVERS nmanufacturer endorsing the
FAVERS installing organization to be used on this project. Only the FAVERS
installing organi zati on approved by the Contracting Oficer can install the
FAVERS for this contract.

1.2 Factory and Field Painting

Factory painting shall conply with the painting requirenments specified in
Section 15050N, "Basic Mechani cal Met hods and Material s".

Requirenments for field painting are specified in Secti on 09900N, "Paints
and Coatings."

.2 FI ELD QUALI TY CONTRCL

Upon conpl etion and before final acceptance of work, test each system as
speci fied bel ow to denonstrate conpliance with the contract requirenents.

2.1 Field Testing
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3.2.1.1 FAVERS Field Test Plan

Submit equi pnent field test plan devel oped by FAVERS manufacturer detailing
recommended field test procedures for each item of equipnent; subnmt the
plan to the Contracting O ficer for review and approval at |east 30

cal ender days prior to comencenent of field testing of the equiprment.
Field test plans developed by the installing Contractor, or the equi prment
sal es agency furnishing the equi pnent will not be acceptable.

a. Coordinated testing: Indicate in field test plan when work
required by this section requires coordination with test work
requi red by other specification sections.

b. Prerequisite work and testing: Identify work/testing on which
FAVERS performance testing is dependent.

c. Test procedure: Indicate in field test plan the FAVERS
manuf acturer's published start-up, and field check-out procedures.

Include in test plan a detail ed step-by-step procedure for testing
automatic controls provided by the manufacturer. Test plan shal
include the required test reporting forns to be conpleted by the
Contractor's testing representatives.

Procedures shall be structured to test the controls through al
nodes of control to confirmthat the controls are performng with
the i ntended sequence of control. Controllers shall be verified
to be properly calibrated and have the proper set point to provide
stable control of their respective equipnent.

d. Performance variables: Test plan shall |ist performance vari abl es
that are required to be neasured or tested as part of the field
test. Include in the listed variables perfornance requirenents

i ndi cated on the equi pmrent schedul es on the design draw ngs.

Manuf acturer shall furnish with each test procedure a description
of acceptable results that have been verified. Manufacturer shal
identify the acceptable linmts or tol erances wthin which each
tested performance variabl e shall acceptably operate.

e. Job specific: Test plan shall be job specific and shall address
the particul ar FAVERS and particul ar conditions which exist with
this contract. GCeneric or general preprinted test procedures, not
edited to be job specific, are not acceptable.

f. Specialized components: Test plan shall include procedures for
field testing and field adjusting specialized conponents, such as
vehi cl e exhaust grabbi ng devi ce.

3.2.1.2 FAVERS Fi el d Test Report
a. Manufacturer's test: Conduct the manufacturer's recommended field
testing in conpliance with the approved test plan specified above.
Furnish a factory trained field representative authorized by, and
to represent, the equi prent manufacturer at the conplete execution
of the field testing.

b. Operational test: Conduct a m ni mum continuous 2 hour operationa
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3.

test for each item of equipnent. Equi prent shutdown before the
test period is conpleted shall result in the test period being
started again and run for the required duration

For the duration of the test period, conpile an operational |og of
each item of equipnment. Use the test report forns for |ogging the
operational variables every 15 ninutes.

c. Notice of tests: Notify the Contracting Officer in witing at
| east 15 cal endar days prior to the testing.

d. Report forns: Type data entries and witing on the test report
forms. Wthin 30 cal endar days after acceptable conpletion of
testing, submt field test report for review and approval
Compl eted test report forns for each item of equiprment shall be
revi ewed, approved, and signed by the Contractor's test director
and the QC manager. The nanufacturer's field test representative
shal | review, approve, and sign the report of the manufacturer's
reconmended test. Signatures shall be acconpanied by the person's
nane typed.

2.2 Defi ci ency Resol ution

Deficiencies identified during the tests shall be corrected in conpliance
with the manufacturer's recomendations. Al FAVERS work that is affected
by each deficiency correction shall be acceptably tested again in
accordance with the approved test plan after the corrective work is

conpl ete.

-- End of Section --
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